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noise limit: e ~ 0) the distribution of the first exit point from a region D for a 
diffusion process whose drift components constitute a "stable" dynamical system 
in D and whose diffusion coefficients are multiplied by the small parameter e. In 
the case discussed by Freidlin and Wentzell the drift is assumed to enter D non- 
tangentially across its boundary. However in many applications D is such that the 
drift is tangential to the boundary. In this talk we will explain the connection 
between this problem and the asymptotics of the equilibrium density p ' (x )  of the 
small noise diffusion subject to normal reflection off the boundary of D. The 
analogous connection is at the heart of recent advances for the non-tangential case. 
The tangential case is especially interesting because of the key role played by the 
local time and boundary processes associated with the reflected iffusion. 
Coupling and the Neumann Heat Kernel 
Wilfrid S. Kendall, University of Strathclyde, Glasgow, UK 
Let D1, D2 be two convex domains (with smooth boundary) with corresponding 
Neumann heat kernels rh(x, y, t), rl2(x, y, t). Chavel has conjectured that if 
x, y6DI~ D2 
then the following monotonicity result holds for all t: 
rl,(X, y, t) ~> ~72(x, y, t). 
He has proved this in the special case when D: is a ball centered at either x or y. 
(As Chavel says, the proof is simply integration by parts!) 
By exploiting the connection of the Neumann kernel to reflecting Brownian motion 
it is possible to prove the result in another special case; when D1 is a ball centered 
at either x or y. The proof depends on a careful coupling construction of the 
reflecting Brownian motions for DI and for D2, using the same probability space 
for both processes. 
On the Behaviour of Solutions of Stochastic Differential Equations 
G. Kersting, University of Frankfurt, FR Germany 
In order to analyze the behaviour of some solution of the autonomous SDE 
dX,=b(Xt) dt+a(X,)dW,, 
driven by a Wiener process (IV,), one may try to compare it with solutions of the 
dynamical system d Yt = b(Yt) dt. In the 1-dimensional situation the following turns 
out to be true: If a(x) 2 is small compared to b(x), then both systems how a similar 
behaviour. More precisely: If a(x)2=o(xb(x)), as x~oo, and if b (x )>0,  then 
Xt -  Y, for t ~ oo on the event {Xt ~ oo}. In the opposite situation xb(x)= o(a(x) 2) 
the facts are completely different. For example it is fairly easy to show that there 
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is a monotone transformation f (x )  with f (x )  ~ x for large x, such that the drift term 
of the diffusion f (X , )  vanishes everywhere. Since this is not the case for f(Y,)  it is 
fairly obvious that Xt and Yt are no longer close to each other. 
We present a result, which generalizes this second assertion to non-degenerate 
diffusions in higher dimensions. No assumptions on the specific form of a(x) and 
b(x) are needed, also no knowledge on the qualitative behaviour of (X,) or (Y~) is 
required. The main assumption concerns the magnitude of the (the eigenvalues of) 
a(x) 2 in comparison with Ib(x)l. Ixl for large Ixl. 
Technically we are led to the problem of solving a certain Poisson equation L f  = g 
on the unbounded domain {x~Rd: Ixl >l}, subject to the boundary condition 
If(x)l=o(Ixl), as Ixl- oo. 
A Stochastic Differential Equation Involving Cylindrical Brownian Motion 
David McDonald, University of Ottawa, Canada 
Let A be a constant, positive definite, self-adjoint operator on a real, separable 
Hilbert space H (in practice 12). We assume that A has a complete orthonormal 
family of eigenvectors ~bk corresponding to a set of positive eigenvalues hk: 
A~bk = A k " ~)k ,  k = 1, 2, . . . .  
We study the stationary, weakly continuous olution X( t )  of the equation 
dX(t)  = -AX( t )  dt +v/'2d B(t) 
where B(t) is a cylindrical Brownian motion on H and a is a constant, positive 
operator such that (~bk, x/-a~bk) =v/-~k; (~b,, x/-a~bj) =0, i ~j. 
oo  oO 
Theorem. Let T>0.  Assume that ~,k=~ ak/Ak < ~, ~k=~ a2k/Ak < ~ and the ratios 
(ak/hk)'~=~ are distinct (with a~/hl = maxk(ak/Ak), without loss of generality). Then 
where 
[ P( sup IIx(t)ll> x)<~ 2eA3/2a, K ,x  exp x 2 
t~to,ll 2al 
. [ T(l +O(x-2))+2A-12x-l-kO(x-2)l 
These results are also extended to linear feedback control systems driven by 
Gaussian oise and one calculates the probability of a large deviation of a quadratic 
cost function of the state X(t ) .  
and the two O-terms are with respect o x ~ +oo, and are uniform in T> O. 
(1~ 3/2 1 ( akAl~ -1/2 
kay~ ~ k=2 Ak a~/ 
